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Tm nuT AcmusATa mco’onsTsTmP

IL D. Mxchalek, K. A. M4YCX, and L. S. Prita?
Lox ALrn Scientific Laboratory, Loe Al~, lU 87345

Abmtr*ct

The heiaI Ifetorielo Irrsdiatim T&dt (?IfET)
Vacility accelerator is being deaigaad to coatin?muely
Sccelerma m-d dautorom to 35 M@. nigh Vacum
P@zIs of tln ●ccolcra:or structurr, cad bem liaca
till be AOEQby im ~ md titaaim ●UM ‘hctim
P-. The desi~ of the roqhiag ●yst- i~cludes ●

Roots bl@ar/mheaicel ~ package, For econ~ tbe
8isa of the systa hex baea detaigaed to operate at
10+ torr, wlmrb bexg particle scattcriag 00 re8id-
UC1 gceeo LX oecligiblo. For miaiam uiataocace ia
this “04ut?oofactory,” th PMT v4CUt9 syetem is
deaigagd f- ttn pdat of view of a~licity ●nd
reliability.

Introduction

The FM2T Facility is s “neutron facto& bciag
built to evaluatecaadidato metarials for ttm f iret
walls of fusion rccctora. The basic cakmeme of tho
fscility coad+t of ● high-currmat (100- ● 35 BW)
deutoroc seer.larator, l~chitm tcrgoteto strip tln
protone Eros tlm deuteroae ad toet cclle iawh~cb
●aterials~plee will be babarded by the reeultaat
14-1S NW ticutroae. The Hmford Kagioeerios Mvelo~
meat Laboratory (~) will build end oporate the PIUT
?aci.lity ia Richleod, Waahiagton. The Lox Al-
Scioatific Laboratory (ML) will deeigo ●nd demlop
ctm P3UT acc~lerator, which Vill be ioatalled ●t mm.

Becmea the PBUT is beiag deeigaed COoparate cow
tinuouely for tea to meaty years, critori4 for tin
v4cutm ●yet- deei~ eqheci~c simplicity ●nd r@li-
●bility. lwcept in the iajector tlnre ae no hag
●acheaical cqaents in the ●ccelerator vacuu ●ystam
durias b~on md tlwte erg no bafflee, trqe, or
liquid dtro~en ia the syetm. Gate valvee aad
seperato rou@iag ports●llw individual pwpe to be
eerviced or replaced without seriously ●ffecting
●ccelerator teak VCCUU.

The RUT ●ccelerator vxcum ●ystn can b. broken
down into three subeyetese: the injector vacum, the
●ccelerating ●eccion VXCUID, cod the Ei&hMrgY Beam
Trenapo:t (SRST) vacum.

Injector V4CUU9 Subeyatem

Thm injector v4cum ●yst- shown in ?is. 1 con-
sist4 of two parta. Tha 10 000-!US oil diffusion
P-, backed by ● blower ●ad mechaaicel pup, rmvea
us-ionised deutaritm from the ion Sourca. A 1200-k/s
hydrogen ion P-P hmdles the reeidual d@uteri-
flodng down the baem line plue the gee loed frm beam
impingement on the bern definias variable iric.

The hid pumping @peed of the diffusion ptmp kaepa
thx preeeure 10U betwea tha ●xtractor ●lactrodon co
minimise ionization of the reeiduel gae by the beam.
Elec?rone frm ionisation fa the sap produce xvay~
(Breuatrahlunc) of up to 100-keV ●nergy that cm
cmiee ineulator char~ng ●ad ●ubsequoat high voltsga
broakdoun. A 47-k~e two-stage ceaned motor blovec ●nd

Work cuppo?ted ~~Dapartrnent CIf Enerpy.
f+haford XncineerinK Davelo~ant LaboratoYf (H2DL),
Weetin@ouee-Mmford Company, Richland, WA, HEDL
employee workin$ ●t tho Los Almo# Scientific

● 15-1/a Mchaaicel m back the diffueioo ptmp cod
●re ●leo used to rou@ PL-P thxda ●yet- and the
im ~. TIU ceaoed wtor daeisxinidxcs oil
backatredng to thx diffueioe ptmp; tb high mpias
#peed cad 10U uLtiOxte praeaure of the tw- etqe ptmp
reduce syat- roughiog time cod ioo ptmp ●tartiag
time,which daimis,a oil cootaimatiomduriag
roughiag. A zeolic- trappad 0.4+s wcluaicxl p-p
backa tha oil diffoeim pup uhaa the blaor ie -cd
for roughida.

Considerable ●tteatioaham bexa given todai-
misicg oil coataiaccion became it might coat the
iaaulatom cod cewa high Volta- breakdoua in the
●xtractor. The folldac precautioaa ham been taken
●t ttn diffusion -p:

1. Chilled water to the cold cap cod cooliag lhee.
2. Plaoa-refrigerated chevron trap tidiately ●bova

the prep.
3. U#as:f lou vapor preesure pelyphenyl cthsr XP

.
4. Pressure ●ctueted valve on the ●duuet lb to

prevaat suddxa ●ir le-k fra blouias diffueioa
PIMP oil into the ●yatu.

Experience to data hex bees vary ●stiefactory with
this ●yz.t- on tln pm-prototype modal. The @yet-
hae ramafaed very clexa cad there ia no trace of oil
m IUM h gxup wane. There are no high voltage
breekdmm problae ia the MO-kV ●xtractor.

The main gee load in the 4004 eyata ia the
O.1-tom L/a &ut4r m Laput that resulte im 4
preeaure of 2 x 10-i torr ●t the bendfagmagaet
choler . A 1200-lL/e ion P- demigaed for hydrogeo to
obtaia ac.xhm Wp lffo reduces born line preaeure to
2 x 10+ torr. ~piag cell ebdificatime raduce
plate uerpiag ●ad epallfag that result fra ptmpins
hydro~n isotopee. Argon #putt*rins proc~durao till
ba ueed ia the pup to rmva the surface barriar to
diffueion of mutral deuteri- moleculee fnto the
titani~ pletee aad increase the pmping #peed to
nearly 3000 L18,

lN&cl’oa
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Fig. 1. The YNIT ●ccelerator injector vacuun syetsm.Laboratory.
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OVERALL VACUUM SYSTEM
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Rm 7,700 f/s

TANK No, I 27,100 1/s
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TANK Na.2 17,!00 1/s
EMRGY SP@OER SSS0 1/s
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ION - ION PUMP
71- YI -SUBLIMATION PUMP T

TO ATMOSPHERE TuRSO- TUROO MOLECULAR TO ATMOSPHERE

R92P - ROOTS SLOWER SACKIN6 PUMP PACKAGE
FTR - FEED THROUQH RINQ
TC - TMSRMOCOUPLE QAUQE
10- ION QAUQE
ROA- RESIDUAL GAS ANALYZER

rig. 2.
.

Tbe owwall vacutm system for the FKtT accolorator.

Ac ●larator VacW SubS78te9-—

The ●ccaleratinc section of ttm facility accel-
erator eonaists of two typesof ●tructurea: ● new
structurt callad the Xadh-Frequancy Quedrupoh (RFQ)
●ccalcrat~a ba~ particl~s f mm 0,1 MoV up to 2 MW
●nd ● conwencional Alvara8 &ift-tuba linear ●ccal-
●rater (Lf aac ) ●ccolerate$ thg baa f ~ z MCV to
35 MN. In additk, ●ach systemcan be characterised
by thrm pr-ure ?esima: (1) roughing (@_@phoric
premwre to QO-3 torr) , {2) intermadiato roughing
(<10-3 torr . 10+ tom), ●nd (3) 0p9?~tin8
(<10-6 tom).

A paper on t!m R?Q dacign datailsl and ona on
the FM2T Linac daai~ deeails2 will be presented ●e
Chis conference.

The KQ is basically ● cylinder but iea intarnal
seructure ie still bainc dasi@ed. At preoanC we
●otham Che volme to be 19 m3 ●nd the surface ●rea
●po$ed to wcum eo be 77 mz.

The Lfnac is ●lao a cylindrical .tructure, ●ppro~
imaee~y 2.5 m in diaeter ~d 33-E lent. Suspended
inside Cha cylindw will be 72 drift cubes that ere
thick-walled cylinders 37-40 ca in dimaeer, havin$ ●

bore of S-LO m and progressively incraaainc in Iengeh
from 13 cm eo M cm ●t the output of tht Lhac.
Approximately midway ●long the eank there is an Lnter-
tmk -pacer that divides eha tank ireo two separaee rf
c#vities/vac,J~ tanka. The Linac voltae ia -150 m3
●nd the surface area is -.440 d, Vireuelly ●ll
●ccelerator vacutm curftce~ ●re copper.

-.

..

.. .

Ateached to Cba Linac outpue will be.a vgry short
he- enerw epaader cavity, whose vacu~ condieiona
need to be ●quivalaut Co ehoac of the Linac. Bacaua*
of amquirad ●ochanical meparaeion, the ●nergy $preeder
ia csoentielly “Cank 3“ of Nta Linac. AIChough tha
●nergy spreadar ia ●tfll Co be desfgnad, its vol~e is
●xpected to be of the order of one cubic rower ●nd its
Surfsca ●rea, ● few square meeers.

The roughing syatam for ehe RFQ/Lfnac will consise
of two RooCs blowarc/mechanical backing ptmp peckaga$.
The Roots blowere, besides reducing ptap-down eime,
proeect the accelerator syocaa frm oil backacre~ing
from the mechanical p-pa.

The fneermadiace ?ou@ing #yseam will incorporate
turbomolecular p~ps in oeriac with the Roots blower
packageg. Turbopumps will greatly ●id pump-down in
the 10-3 eorr to 10* eorr ;anga ●nd ●dditionally
can be used during beam-off conditions to ●ssist ehe
hi@-~acu~ ion ptap ●nd cicani~ sublimation ptmps.

The ~perating vacou systa will uae ● combination
of im pmpa and Citanitn aublimaeion preps. This
mmbination was chosen bacauce (a) no moving mechan-
ical parta ●re us-d, (b) radioaceiva gaceo, should
they be produced during beam-on condieiona, are
ercpped, (c) both inert ●nd @cCiva gacea ●ra ptmpad,
(d) mcineanancc ia relatively simpla, and (a) costs
●re reduced from an equivalent speed ●n-ion psp
syata,.

Lees of accalnrator beam particlan bacauca of
scatearing off background gas is negligible ●t

7



WH=CNCRW PRAM TRAMWORT SYSTEM (MCDT)

rig. 3. 2hc VCCU_ 8y8t_ foc ChC ai6h-Emr6yha
Trcacport (XBT) systu for ttw PM2T ?acility.

praasures in the 1- 10+ torr rcagc. Thcr8foro,
the vac - ●ystm ic dcsi cd to opsrac~ oaly in the
1X1O 4? torr to high 10-Pto= ;~~, .,tq,, *
uineaiu louor prcmxac oaly iacraccc cyst- costs
cad probably do mmt improve cccdcrator pcrfomaca.
I@ ~iag s~ods for the four Oectioac (m, Lfacc
taak 1, LiaAc taak 2, aad eacr= q!rcm!er taak) of elm
●ccclaratias stracturc ●- calculated to ba 7700 I/s,
27 100 k/s, 17 100 tia cnd 5608 2/s, raapcceivdy.

Ioa wpc aad titcaim pmpa trill hAva 30. S-a
( 12-ia. ) throats cad wil’ k isolated by 30. S-a

( 12-in. ) -to vAlves . Tlu ~ uill kc ●ttached to
tbc Liaac tcnkcby 46-a ID, 46-mloas tubescad
50%-trcacpcr8aty rf grilloa cllouiag pmutratigm. _ . . s .. .._.
through the LiMC tak W411S . ~i~c 2 ●- th,
Osceall Pn2T VcclnmSycta. -..

- m? VAC- sub@v8t- —.

Tho =T vcctam ia dioun ●chmtically ia ~is. 3.
ThA iadividacl be= liau cca b@ i8&~d frm am
caothcr cad from tlm tsrpta by ptm~ticclly ●ctumtad
VS1V8C. TIM b cad titcaim PPC aced aoc bd == ‘“”
latd by VAIVQS fra tm CmAll Volm b- limo.
Extrc bl~+off prep-out portc ~ iacludod for
futura pqM or i!wtrtmcatatiaa, $bouXd tby k
aomhd. Val*of f per* m for roughiag tho bea
liacs ucia~ ● Portabla Roots blouar syct-.

The gcc t~ cad gcc load c-ag fra the tcr~tc
cr. stillmd~twmiwd. Rowvcr, curraat dcsi~ cmll
for S~ z/s ioa ~ arid titcai(m●blimatioa ws
vith 20.3-- {8-is. ) cbroats. ‘Yop hct” soctioas will
ba bailt into the ERBTwhore Practicsl cad will h
C1OSC coupled to the PUPA to optfmicc ~piag SPaed.

hfermcao
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